INTRODUCTION
Two metrics of topographic shade were generated using the DEM and solar geometry: the 236 percentage of time monitoring sites were exposed to direct solar radiation; and the percentage 237 of potential solar irradiance that reaches the channel each year (Johnson and Wilby, 2013b) . 238 Note that differences between time in shade and potential irradiance arise because shading 239 mainly occurs at low solar angles, when there is less solar radiation. Note also that this metric 
254
The four groups were merged into two categories for later analysis. (Edmunds, 1971) , only substantial surface springs were monitored. The exceptionally wet some that are not shown on Ordnance Survey maps. Furthermore, we cross-compared our 270 inventory of surface springs with other surveys of the Dove (Edmunds, 1971; Brassington, 271 2007; Abesser and Smedley, 2008) .
273
All the variables listed in Table 1 were correlated with the parameters of regression models 274 for Tw based on Ta, computed below. The Durbin-Watson test was used as a diagnostic of autocorrelation in regression model 295 residuals. In addition, daily-maximum Ta and Tw were investigated for inter-site correlations.
296
Tw at each site was correlated against Tw measured at all other sites and plotted against the 297 separation distance between sites ( Figure 4 ). This was also repeated for Ta in order to assess 298 the level of heterogeneity in temperature along the river network. The spatial homogeneity of Ta (see Figure 4 ) supports the view that regression models can be 301 built using a single representative record rather than local Ta series. 
RESULTS

308
Regression model evaluation 309 The weakest linear regression model explains 78% of the variance (R 2 ) in daily mean Tw at 310 site D18 (Table 2 ). The logistic model was consistently better at relating daily Tw to Ta at all 311 sites. As maximum Tw are considered to be of greater ecological significance they are used 312 in all subsequent analysis of the logistic regression model. The R 2 of these models range from 313 87% to 94% and values of the three regression parameters are given in Table 3 . Figure 5 314 shows examples of logistic regression models at illustrative sites in the Dove.
316
The Durbin-Watson statistic confirms that there is positive, first-order autocorrelation in shown, indicating a general decline in summer R 2 with distance from source, noting that D23 927 is a site with substantial groundwater inputs (i.e., affected by both shading and spring flow). 
